Spectral studies and magnetic moment measurement in DMF suggest the covalent nature of the complexes, except the [ML 1 FeL 2 Cl 2 ]Cl complex which is 1:1 electrolyte. An octahedral geometry is proposed for M` and square planer for M for the heterobinuclear complexes. The low value of magnetic moment and overlapping EPR signals are due to spin crossover since both of the metals have unpaired electrons with same molecular symmetry. The lowering of the magnetic moment has been discussed. The biological activity (antifungal and antibacterial) of the represented compounds has been studied.
Introduction
Many of the divalent metal ions are widely presented in vivo as trace elements and essential for the living organism to maintain and regulate biological activities [1] [2] . There has been a great interest in the synthesis of heterobinuclear complexes for their interesting magnetic properties [3] [4] and active sites of biomolecules 5 . Heterobinuclear bridged complexes can be formed in stepwise fashion from a mononuclear compound which contains a dangling ligand. The first spin crossover complexes were reported by Tabassum et al. 6 . These complexes are also of interest of bioinorganic chemistry due to the importance of the structurally similar porphyrin complexes with unsymmetrical axial ligation [7] [8] [9] . The aim of this work is preparation and characterization of heterobinuclear complexes of Fe(III),Co(II), Mn(II), Cu(II) and Ni(II). Many other works have been done earlier by various chemists which show current importance and interest of coordination chemistry of transition metal ions [10] [11] [12] [13] .
Experimental
All the chemicals used in this work were analytical grade. 
Preparation of [CuL 1 FeL 2 Cl 2 ].Cl
This complex was prepared by using same procedure as above.
Results and Discussion
The complexes were prepared according to the following chemical equations- 
IR spectra of the heterobinuclear complexes
The relevant IR bands and their assignments are shown in Table 2 . The IR spectra of the binuclear complexes under investigation show several bands belonging to ligands L 1 and L 2 . They are considerably changed compared with the relevant bands of the ligands and monometallic complexes 16 . Results given in table are consistent with the some previous results [17] [18] [19] [20] [21] [22] . Table 2 . IR Spectral data, cm -1 of the heterobinuclear complexes 
Electronic spectra and magnetic moments
Electronic spectra and magnetic moment value of heterobinuclear complexes are given in The electronic spectra of metal complexes were recorded in DMF solvent and contain mixed transitions due to two different metal ions. The binuclear complexes possess anti-ferromagnetic properties at room temperature by intra-molecular spin exchange interaction between M and M` metal ions. Results given in Table 3 are consistent with the heterobinuclear complexes 23 . (410) C.T. 4 A 1g (G) 6 A 1g 4 T 2g (G) 6 A 1g 2 E g (G)
6 B 1g 4 T 1g (G) 6 EPR spectra EPR spectra value of all the metal complexes was given in 
Antimicrobial activity
In vitro antimicrobial activity of heterobinuclear metal complexes have been tested against the bacteria Bacillus subtilis and Escherichia coli and fungi Aspirgillus niger and Aspirgillus flavus and are summarized in Table 4 . The values indicate that all complexes have higher antimicrobial activity than the free ligand. Such increased activity of the metal chelates can be explained on the basis of chelation theory. On chelation, the polarity of the metal ion will be reduced to a greater extent due to overlap of the ligand orbital and partial sharing of the positive charge of the metal ion with donor groups. Further, it increases the delocalization of π-electrons over the whole chelate ring and enhances the penetration of the complexes into lipid membranes and blocking of the metal binding sites in enzymes of microorganism. These complexes also disturb the respiration process of the cell and thus block the synthesis of proteins, which restricts further growth of microorganism 24 . 
